General Procedures
All reactions were carried out using flame-dried round-bottomed flasks under an inert atmosphere of argon with dry solvents, unless otherwise stated. All reagents were obtained from commercial suppliers unless otherwise stated. DCM, DMF, toluene were distilled from calcium hydride under argon; THF was distilled from Na/benzophenone under argon. Methanol was distilled from magnesium turnings.
Reactions were monitored by thin layer chromatography (TLC). Visualization was achieved under a UV lamp (254 nm and 365 nm), I 2 and by developing the plates with p-anisaldehyde or phosphomolybdic acid. IR spectra were recorded on a commercial spectrophotometer.
1 H-NMR spectra were recorded on commercial instruments (300 or 400 MHz) with TMS as the internal standard ( To a solution of 4 1 (4.10 g, 13.66 mmol, 1.0 equiv) in THF (137 mL) was added TBAF (1M in THF, 13.7 mL, 13.7 mmol, 1.0 equiv) at 0 . The reaction mixture ℃ was allowed to warm to room temperature and stirred for additional 6 h, then quenched by addition of saturated NH 4 Cl solution (50 mL) at 0 . To a solution of alcohol 5 (4.91 g, 26.37 mmol, 1.0 equiv) and 2-(diethoxyphosphoryl)propanoic acid (6.70 g, 31.64 mmol, 1.2 equiv) in DCM (130 mL) were sequentially added DCC (7.10 g, 34.27 mmol, 1.3 equiv) and DMAP (161.0 mg, 1.32 mmol, 0.05 equiv) at 0 under argon. The reaction mixture was allowed to ℃ warm to room temperature and stirred for additional 16 h before it was diluted with S6 Et 2 O (200 mL). Solid was separated by filtration and the organic layers were washed with brine (4 × 30 mL), the aqueous layer was re-extracted with Et 2 O (4 × 30 mL).
The combined organic layers were dried over Na 2 SO 4 , filtered and concentrated under reduced pressure. The residue was purified by flash column chromatography on silica gel (petroleum ether-EtOAc, 15:1 to DCM-MeOH, 20:1) to afford phospinyl acetate (10.0 g, 26.36 mmol, 100%) as an thick yellow oil.
To a solution of dried LiCl (1.23g, 28.90 mmol, 3.0 equiv) in freshly distilled DMF (30 mL) was added a solution of phospinyl acetate (3.65 g, 9.64 mmol, 1.0 equiv) in DMF (40 mL) at room temperature under argon, and stirred for another 0.5 h.
After finished the addition of DBU (7.35 g, 48.25 mmol, 5.0 equiv) in DMF (30mL), the reaction mixture was warmed to 45 ℃ and stirred for additional 4 h. The reaction was quenched by slowly pouring into a mixture of saturated NH 4 Cl solution (250 mL) and 1.0 N HCl (50 mL) at room temperature. EtOAc (300 mL) was added to the mixture and the organic layers were separated and washed with brine (5 × 40 mL), the combined aqueous layers were re-extracted with EtOAc (5 × 80 mL). The organic layers were combined and dried over Na 2 SO 4 , filtered and concentrated under reduced pressure. The residue was purified by flash column chromatography on silica gel (petroleum ether-EtOAc, 1.5:1) to afford 7 (1.69 g, 7.54 mmol, 78%) as a white solid. To a solution of the tertiary alcohol 8 (2.30 g, 10.16 mmol, 1.0 equiv) in dry toluene (68 mL) was added (Methoxycarbonylsulfamoyl)triethylammonium Hydroxide Inner Salt (Burgess' reagent) (8.48 g, 35.6 mmol, 3.5 equiv) at room temperature under argon. The reaction mixture was heated to 50 for 3 h before it ℃ was quenched by addition of water (30 mL). The solvent was removed under reduced pressure and the residue was extracted with EtOAc (5 × 30 mL). The combined organic layers were dried over Na 2 SO 4 , filtered and concentrated under reduced pressure. The residue was purified by flash column chromatography on silica gel (petroleum ether-EtOAc, 2:1 to 1:1.5) to afford 9 (1. To a solution of 9 (576.0 mg, 2.76 mmol, 1.0 equiv) in absolute MeOH (30 mL)
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